Complement activation contributes to leukocyte recruitment and neuropathic pain following peripheral nerve injury in rats.
Complement activation triggers inflammation and has been implicated in neurological diseases associated with pain. However, the role of complement in neuropathic pain has not been clearly defined. In this study, we tested whether complement is activated by partial ligation of the rat sciatic nerve, a widely used model of neuropathic pain, and whether complement activation or inhibition in peripheral nerve influences leukocyte recruitment and neuropathic pain. We found that C3 deposition significantly increased from 6 h to 7 days in the injured nerve and was associated with the extent of thermal hyperalgesia and mechanical allodynia. However, no deposition of the membrane attack complex was detected. Complement activation by endoneurial injection of aggregated rat immunoglobulin G into normal sciatic nerve produced significant thermal hyperalgesia and mechanical allodynia of the ipsilateral hindpaw at 2-7 days after injection. This was accompanied by increased deposition of C3 and recruitment of macrophages at 7 days following injection. Complement inhibition using systemic injections of soluble complement receptor 1 (AVANT Immunotherapeutics, Inc., Needham, USA) into rats markedly suppressed C3 deposition and T-cell and macrophage recruitment to the injured nerve, and produced significant alleviation of thermal hyperalgesia and mechanical allodynia. These results demonstrate that C3 activation in the nerve contributes to increased infiltration of inflammatory cells and to neuropathic pain behaviors following peripheral nerve injury. Complement inhibition may be a potential therapeutic treatment for neuropathic pain.